Note:
We have observed that scalemic QUINAP crystallizes with enrichment whereas scalemic bromide 2a crystallizes as a racemate leaving enriched bromide 2a in the mother liquor.
Purity of the mother liquor was determined through UHPLC-MS analysis. Up to 3% QUINAP, nearly racemic, was found remaining in the mother liquor. The mother liquor was diluted with toluene (10 mL) and poured into a separatory funnel containing 20 mL water and 1 mL of H 2 O 2 (33% aqueous solution). Contents of the funnel were vigorously shaken and the layers were allowed to separate. The process was repeated if QUINAP was not completely removed through oxidation (as judged by UHPLC-MS analysis of the organic layer). The oxide of QUINAP was found to be water-soluble and thus conveniently removed from the organic layer. The organic layer was washed with brine (10 mL), dried (MgSO 4 ) and concentrated to a yellow solid (475 mg, 47% yield), which was found to be 96% ee.
Bromide 2a was then dissolved in diethyl ether (approx. 8 mL) and left overnight at ambient temperature to deposit the racemic component of the mixture. The mother liquor was pipetted out and separated from the nearly racemic bromide crystals. Mother liquor was concentrated to afford 442 mg (44% yield), 99.7% ee bromide (R)-2a. SFC conditions: 35% IPA, 2.5 mL/min, λ = 310 nm, t R (min):
2.99 (major), 3.51 (minor).
[α] D 25 72.0 (c 1.2, CHCl 3 ).
Note: Racemic bromide 2a was prepared by following reported procedure (Thaler, T.; Geittner, F.;
Knochel, P. Synlett 2007, 2655). Samples of bromide 2a were found to be contaminated with up to 5% chloride (as judged by mass spectrometry), which could not be removed via chromatographic separation.
The chloride impurity was unreactive in the phosphination reactions described in this study. Table 2 , entry 4) Synthesized in a manner similar to Procedure A except (o-tol) 2 PH (448 mg, 2.09 mmol, 0.7 equiv.) was used and the reaction was stopped at 30% conversion after 48
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hours. The reaction required 3.0 mol% Pd [(o-tol) 
Synthesis of sosylate 2c
To 145.1, 144.7, 142.5, 141.0, 135.9, 133.2, 132.4, 131.0, 130.8, 128.4, 128.3, 128.3, 128.2, 127.9, 127.6, 127.2, 127.1, 126.8, 126.3, 121.7, 120.9, 44.4 Fractions containing QUINAP (1a) were combined and concentrated to obtain 330 mg (86%) of white solid that was found to be 90% ee by SFC analysis.
Toluene was the preferred solvent for recrystallization of QUINAP 1a. The 90% ee material was dissolved in CH 2 Cl 2 and transferred to a tared 25 mL round-bottom flask. The solution was concentrated to dryness to once again obtain the white solid. Warm toluene (about 10 mL at approx. 50 ºC) was added to the solid and dissolution was aided by sonication in a water bath at 50 ºC. We found
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that the amount of toluene used to dissolve the solid to be critical to the efficiency of recrystallization (less the better). Once the entire solid had dissolved, the flask was left in the oil bath with heating turned off to allow gradual cooling of the solution. The solution was left undisturbed under nitrogen.
After 16 hours, mother liquor was carefully removed with a pipette leaving behind prismatic white crystals of QUINAP (S)-1a (271 mg, 99.5% ee). A second crop could be obtained from the mother liquor using the method described above. 79:98.21 5.33:94.67 10.40:89.60 14.98:85.02 17.30:82.70 20.35:79.65 24.46:75.54 a Reactions were conducted at 1 mg/mL concentration. The experiment with 1a was performed in separate N 2 -filled reaction vessels to minimize air oxidation. Enantiomeric ratios were determined by SFC with 35% IPA in CO 2 using 4.6 x 250mm Daicel ® AD-H column. b Rate constants for epimerization were obtained from the equation: ln(ee 0 /ee t ) = 2 * k epi * t. c Half-life for racemization were obtained from the equation: t 1/2 = 0.5 * ln2/k epi .
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QBr (2a)
R:S a Reactions were conducted at 1 mg/mL concentration. Enantiomeric ratios were determined by SFC with 35% IPA in CO 2 using 4.6 x 250mm Daicel ® AD-H column. b Rate constants for epimerization were obtained from the equation: ln(ee 0 /ee t ) = 2 * k epi * t. c Half-life for racemization were obtained from the equation: t 1/2 = 0.5 * ln2/k epi . 
